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Presented at NASA Lunar Science Conference, Ames Research Center, July 22, 2008 .




Space Radiation Environment
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-Secondary radiations are produced in lunar surface, e.g., neutrons
-Lunar topography is also important




Charged particle tracks in photographic emulsion from Apollo-8
(Schaefer and Sullivan 1976)
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Relative Hazard of Charged Partlcles

-

60—~ HARDERIAN GLAND TUMORS
BECF, £ MICE
- 40A /A—“"_______.._——-.-—_""e
40 p="" ZMA
] 0 o = /D
il
# 56 7 12¢ ~
4
4 s
, . // - He
! P ~
// /‘/ . e
2090 S 80 7
O/,? // o /U/
a/ g S 60Co
- II/‘ / e ——— —re
) v e —a—
P e
o
O L ¥ ‘I T 1 LI 1 T 1
0 40 80 120 160
DOSE (rad)

Fry et al. 1985
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 Heavy nuclei >> light
nuclei > gammas

e But, radiobiology data
show large inter-system
differences
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Chromosome aberrations in
human lymphocytes (in vitro)

Effect increases with
decreasing neutron energy

Sparse data above 15 MeV




£ _ Lunar Albedo Neutrons
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¢ Very Steep Depth Dose Profile

(Baged on Aug QSPE

Tissue

Dose Equivalent (cSv)
e e e e e e T S

Depth (g/cm2)

Skin Marrow
SPE based on calculation by Wilson et al

2006, 1 AU, free space




GCR and SCR are Recorded in Lunar Regolith




Iiecord Can Prowde Important Info |

e Geochronology

o Surface remodeling

e GCR and SCR diagnostics (energy, flux, temporal trends)
 Regolith shielding characteristics

e Dosimetry

e Etc...




GCR Profile

Half-life 26Al = 705,000 y
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SCR Profiles
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¢Can We See the Aug 72 SPE?
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Data sources (drive tubes only):
« Apollo-16 (Apr 16, 1972); data from Fruchter et al. 1977 Half-life 22Na = 2.6 Yy

» Apollo-17(Dec 7, 1972); data from Evans et al. 1980




